Reprogramming Tumor Immune Microenvironment (TIME) and Metabolism via Biomimetic Targeting Codelivery of Shikonin/JQ1.
Remodeling tumor immune microenvironment (TIME) is an important strategy to lift the immunosuppression and achieve immune normalization. In this work, a mannosylated lactoferrin nanoparticulate system (Man-LF NPs) is developed for dual-targeting biomimetic codelivery of shikonin and JQ1 via the mannose receptor and LRP-1 that are overexpressed in both cancer cells and tumor-associated macrophages. The Man-LF NPs can serve as multitarget therapy for inducing immune cell death in the cancer cells, repressing glucose metabolism and repolarizing tumor-associated macrophages, and consequently, lead to remodeling the TIME (e.g., promotion of dendritic cell maturation and CD8+ T cell infiltration, as well as suppression of Treg). Moreover, JQ1 is a suppressor of PD-L1, and the Man-LF NPs can also work on PD-L1 checkpoint blockage. The results reveal the synergistic combination of shikonin and JQ1 and the treatment potency of the Man-LF NPs. Importantly, it is demonstrated that the interaction between the tumor metabolism and immunity plays an essential role in immunotherapy, and the developed drug combination and nanoformulation can target the multiple components in the complicated network of TIME, providing a potential therapeutic strategy.